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Combination therapy using anti-tumor monoclonal antibodies and/or fmmunotoxins with 
tnterieukIn-2. 

© Anti-tumor activity in humans can be augmented by administering to the mammalian host a pharmacologi- 
cally effective amount of mammalian IL-2 and at least one immunotoxin that binds selectively to human tumor 
cells and/or at least one monoclonal antibody that binds selectively to human tumor cells. The IL-2 and 
CN immunotoxin and/or antibody are preferably administered separately to the host. The compositions and 
^medications of the invention are useful for prophylactic or therapeutic treatment of such cancers as ovarian and 
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COMBINATION THERAPY USING ANTI 



-TUMOR MONOCLONAL ANTIBODIES AND.'OR IMMUNOTOXINS 



WITM INTERLEUKIN-2 



. aw .o -«e a -orro.na;:on =' a leas: one monoclonal am.body 

Tn,s :nvem,o.n -eia.es «o -e - c -o .a .-rap-*.' v pro-hviact.c antitumor treatment of 

aneor .mmunotoxm d.rscted c;a.nr. turr.o. cons -n .ne .nerap^ . o = ... 

i.,,*.*^ a ^ /, 35Sufe „ slant anngen, or Otner 

^•vafon 0! awgen or nvtogen l.mu.a»- g , ^ gg^ce ;:976>. 193 '007-1008. Then called T cel. 

~" ■_ lymprsocytes. now mterieukin-2 is 

:,coon:zed as W a venety of functions C -m^ne ^^ ^J^ IL . 2 . prod . Jcing 

« - — ' * Lt V ?^ C^T^ R^Snr^'ec^ogy has prov.ded an 
inec. See. for exarr.o.e. U.S . P«e«. No- ( , 9 83). 302:305-310 and 



T*,rr.j:. *at i»rst oescnDec oy Mo^an D A 

crcwti factor Decause of its aoiMy to .ncuce operation c «^*- 



exrresstng it :n mtcreorgantsms. cysteine normally 

C z ?3-.en, Nc - 5to.5^ cesc _ e __ r reo:aC eO with a neutral am.no aod. 

: .o:curr:, 5 a: *os,:: 0 n 125 * *e witc-tyoe or and claim methods lor 

sic* as serine or a.antne. U.S. Paten; Nos. 4.530.78/ and ..569 .. 3 J * ' 

****** nat.ve « tor , e con- 

* combination with other .mmune-mcdulattng drugs, lymphoxmes (e.g.. IL-1. IL-3. CSF and IFNS). o 

™ZI^?J£^TZ^«* systemic administration * remnant « in Jg. 
, cose^S 'ri^sion of established metastatic cancers in mice (MM! ±t£ Mg: <«» 
S-llB9-«88fc«nd. in conjunction with Ivmphokine-activated Idler cells (Rosenberg S^ et aU £ew. ggi 
jf£ SssrW^ 1492 )- and tumor-infimating lymphocytes (Rosenberg «t a... Soence (1986) 

- sfitrm^Trthere have been numerous reports tf murine monoclonal antibodies that interact 
.„ ^ S ^TJS B cancer associated antigens, In these reported studies. m,ce were ^ 
~ Ssted^n hurSn milk fat globule proteins, breast cancer cel. I.nes or breast canc^mbrane 

£TuS sp*nocytes were fused with mouse myotome cells and hybridomas 

spe^^nhVcunure supernatant lor bre*st ~ breast cancer ^. ^^^^n^rtos^ 
2*22 28:17-21: Yuan. 0,«*T*i2 ^^^^^f-^SS^L^ 

* *"5£ ^investigators at.Cetus Corpo^on have discovert murtne ^^^^ 
bind^lec^y to human'breas. cancer ceUs. are IgGs orlgMs^nd. ^ conjugated tonon A^nto 
io .-m an immunotoxin. exhibit a tissue culture inhibitory dose wh,ch cesutti "J***^**^ 
protein synthesis (TC.D 50%) at immunotoxin concerrtrat^s of less than about lOnM aga«« «r tea« <** 

* TmCfTcama-i. SXBR-3. or BT-20 cete. These antibodies are descnbed more fully m EPC Patent 
Publication No. 153.1 1* published August 28. 1985. alMt ^ in . which do 

m addition, researchers at Cetus Corporation have discovered munne monoclonal art.bod es wtucj do 
not binoTo btood cells, have a breast tumor binding range of at leas, 0.25 (i.e.. may ^to^JS^ 
breast tumors tested, or have a breast cancer cefl One binding range of greater than or equal to 0^25 . have 

« a norma, tissue reactivity as defined betow for human breast and/Or ovanan cells equal «or*e^an0jW. 
are taGs or IgMs. and. when conjugated to an imaging moiety, produce a »gnal sufhoentto "^98^ 
£Z tZ£. These antibodies h^tude most of those described above and are descnbed more fully m 

European PaL Pub. No. 220.858 published May 6. 1987. ^ , w «w« nu «i 

TTunotoxins. which are comprised of an antibody conjugated to a torn have beenused tormerapytf 

5C various cancers to which the antibody is specific. Certain immunotoxin molecules may be too large to reach 
the tumor cells effioently due to poor diffusion out of capillanes. 
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r—rrv. -e-nouwaov c- mo-e ant-cancer drugs » :rea: mahgnan. tumors in humans .s 

;„"•',' « 'r e-ea-.-n ana * :ne csn.c The an.-cance: drugs .-ay oe ant.metaooiites. alkylate 
WJ i:;!';^Ui etc Cognation, of orugs are adored « an attempt ,o ot>«a,o a 
' '.Z'7...~~ r J ~~>'*r- Z -, 0 «: cancer:, s g . caro.nomas. melanomas, .ympncmas and circorr.as. and 
^ ?./- t V '""-, n£ V e-era"n-e or snrt"W*tr»: cells and :o reduce s.de etiects of eacn drug 
- Z . I- "i '• -v-nun-' -.9561 t37t735-t742 d.sdosed that IL-2 mcreases me vascular 

n*rm*ac«tv ?-.c rate =' a«um.n Austen mto o-gans ieae e: a:. J Immunol <t9BS> 135.2365 

-t-ve-SO -1 - *'u - ro-er-'-on orCD'emt res-- I'Om acmin:c:ratiOn 
: Knowledge no one has acm-mstered :mm 0 r.oto*.-< and or monoclonal antibody and IL-2 to 

-^. t; ci — eliminate :umor ourden. 

• " ,. . ne 0 , eS erv. ,n V en:,on =r 0 v.ces a comoos.t.on su.:aoie tor oarenterai o. subcutaneous 

, r _ on 'o a wa^-biooced mamnal.an ncs: for mwaoeuK or prophylactic treatment ot tumor ourden 

a ^ure « pnarmacolog-cally effective amounts, o! IL-2 from a man.mal.an spec.es and at 
;;^one mcno^onai antibody andcr :mm 0 now«n that =:ncs selectively » cells conta.n.ng the tumor 

"Ta-o-ne- a«oe-t -w invents P'ov.ces a method for twmac or proohyiact.c treatment ol tumor 
™ f a wa-m-bioodec memmatian host compr.s.ng admm.ster.ng tc sard ndst a pharmacG.og.caHy 
8fT .. 0 . jr ., o: - a eomesnrion of IL-2 from a mammalian soeoes anc at leas: one monoclonal antibody 
I.!",.. f~munstovr: -r. a : D,nrs selectively to ce»s containing the tumor burden 

.. - 2 .. a recombinant nunan IL-2. anc the moncc.ona; ar.t.OOCy employed atone and -or 
" ,n tne ^mmcnotoxVsete'c^e.y binds to human breast andror ovar.an cancer ceils and has a G or M .sotype. 
, urT>0 , p ur p 9n i.ne treated ;s breast and or ovarian cancer. 

Venation c! IL-2 immunotoxints) and-cr antobody<ies) ..i pharmacologically eftect.ve amounts .s 
exoected'to prov.de suitable treatment ol a variety o< forms of cancer, especially breast and ovarian 

* ^e inveniion .ncludes the use of a combination of IL-2 from a mammalian species and at toast one 
rn.or.oc.ona. antibody that binds selective.y to human tumor cells andor at .east one 

selectively to human tumor cells in provid.ng a medication tor the therapect.c or prophylacfc treatment of 
rumor burden in a warm-blooded mammalian host. 
,„ Preferably the IL-2 from a mammalian rpecies and at least one monoclonal ant.Nxly that b.nds 
' se-ectively to human tumor cells and/or at least one immunotoxin that binds selectively to human tumor 

cells are to be administered separately. 

vet another aspect the invention includes a composition suitable for parenteral or subcutaneous 
prophylactic treatment of tumor burden comorising a mixture, in pharmacologically eHective amounts of IL- 
3s 2 from a mammalian species and at least one monoclonal antibody that binds se.ect.vely to human tumor 

"""A former aspect of the invention ,s IL-2 from a mammalian species and at least one *«™^*™ 
b=ncs selectively to cells containing the tumor burden and or - least one monoclonal antibody 
selectively to human tumor cells tor use in a method for therapeutic or prophylactic ww« lofl hmjr 
« &urd en in a warm-blooded mammalian host comprising acministermg «> said host a P^fW*^ 
effective amount of a combination of said IL-2. immunotox.n(s) and/or amibodyOes; optionally with the 
components of said combination to be administered separately to the host. _ 

The invention also includes a process for the preparation of a composition suitable tor parenteral or 
subcutaneous administration to mammalian hosts tor meraoeutic or prophylactic treatment of cancer 
« comprising mixino together or formulating for such use IL-2 from a mammalian speoes and at toast one 
monoclonal antibody that binds selectively to human tumor cells endor at least one immunotoxin that binds 
selectively to human tumor cells. , „ _ 

The term therapeutic- treatment refers to administration to the mammalian host or patient of the il-z 
and immunotoxin(s) alter the patient has developed cancer, (i.e.. after a tumor burden has been deter- 
so mined), as measured by any means in the art. with resultant decrease or elimination of the existing tumor 
burden. 

The term •prophylactic - treatment refers to such administration to prevent recurrence of the cancer 
after therapeutic treatment has been administered. 

The terms •cancer" and tumor burden- refer to any neoplastic disorder, including such cellular 
55 disorders as. for example/renal cell cancer. Kaposi's sarcoma, chronic leukemia, breast cancer, sarcoma, 
prostate, pancreatic endometrial, and ovarian carcinomas, rectal cancer, throat cancer, melanoma, colon 
cancer, bladder cancer, mastocytoma, lung cancer and gastrointestinal or stomach cancer. In me method of 
the invention, the target tumor burden is advantageously breast antttx ovarian cancer. 
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Tne ,..„. - O .,^. a , ol oo:co l .v ehect.ve amount* re<er £ -.0 me -.ma. amount p. eacn ace componen of 
^ ' A 0 - ~ °on n S -e;n tna, ,s su«.cen, ,., sno-ng a meamngtui oa„en« oenel.t. ,c. prolongation 

; • r^o-V.^ - o:sease When me effects amounts oefmeo here* are emp.oyed. more eM.cacy 
- Z":~ £ : "^ ccmo.oat.on nan using ether component ..one. As apoked » an ^ active 
;;C^; M .tone, me term refers to a.t .ng.ed.en: a.ooe: when como.r.at.ons are usee, in, 

° .". - 0 ; 3 ,„ ec amounts .n tie preoption :;.at resui: -n the therapeut.c or prophylactic eHeo. 

<Z'.L? -~^mp,nar.f refer: to IL-2 orocuced by recomD,nant DNA teenn-oues wne-e-n generally the 
' U-rc -c-"^ iL-2 - cior.es ov kcowr. recombinant ONA technology rer examole. the human IL-2 
-s inswec in* a suTtabie ONA vector seen as a bac.er.ef Plasm.d. pr.fe.My an E cpu plasm* to 
0^3,0 . recomo-nan: piasmc. ano :ne ptasm.d ,, used to transform a su,:ab.e nos: Tne gene , ^.pressed 
* r-JU nn S - -o pro-.u-e tn s recomo.nan; protem Examp.es o! sur.aD.e recomp..n a n: p.asm.ds lor »s purpose 
V-j"o- pBR322 sCRV pM89 and pSCi. The transformed nos: may be prokaryet.c or eukaryot.c. including 
mammalian, yeas:. Aspergillus and msec: cells. One preferred embod.ment here:n. Out no. the on.y 
o'eterrec empcc.men:. employs bacterial cells as the host. 

3 6 * ! ,12. L r .a'maceut:ca..y acceptable* refers to a earner medium that does no. .merfere w„h the 
efiect-veness of re o.otogrcai act.vity of we act.ve ingredients and that -s no: tox.c to the hosts to wh.ch .t .3 

"Ts^eS n-e,n tne term "monoclonal antibody* means an antibody composition having a homo- 
geneous antrcocy posu^on. I: « not mtended to be !.m.ted as regards the source of the ar.t.body or the- 

The . ero -, mr , 0 „ctox.n- as used herein refers to a conjugate of an ar.t.body or fragment o. an ant.body 
and a cytotoxic moiety. The antibody or fragment rhereof employed must b.nd salect.vely to human tumor 
~<. s an' be effective .n an immunotoxin. The antibody is chosen from those described heremaher .. .. .s 
efiectrve'in the coniugated form. The cytotoxic moiety of the immurotoxtn includes a cytotoxic drug or an 
o^vrr.at.caliv active toxin of bacterial or plant orig.n or an enrymatically active fragment ("A cha.n ) of such 
a win Examples of enaymatically active toxins and fragments thereof include d.phthena A Cham, 
nonbindino iragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa ), nan A chain 
abrin A chain modeccin I- chain, alpha-sarcin. Aleurites fprdii proteins, dianthm proteins. Phytolacca 
ame-icana prot».n« <PAPI. PAPII. and PAP-S). momordica charantia mhibitor. curcn. crot.n. saponana 
officnaU- inhibitor gefonin. mitogellin. restrictocin. phenomycin. and enomycin. Ricin A Chan. nonbmd.ng 
active fragments of diphtheria toxin, abrin A chain, and PAPII are preferred. Most preferred is the nan A 

As used herein, -he term "selects Ending to human tumor cells" refers to preferential binding of the 
antibodies of the immunotoxii. to human cells that are cancerous or exhibit cancerous growth or other 
properties charactenstic ot cancer. The antibodies of the immunotoxins do not preferentially bmd to normal 
neatthv cells. Examples of such tumor cells include leukemia cells, prostrate cancer cells, colorectal cancer 
ceUs breast cancer cells, ovarian cancer ceils, rectal cancer cells, throat cancer cells, melanoma ce s. 
-olon cance- ce!!s. bladder cancer cells, lung cancer .cafe,-. and gastrointestinal » stomach cancer ce s. 
Most preferably, the antibodies oi the ^urotodrw selectively bind to tweasl andw ovanan cancer cells, 
as opposed to binding to normal, non-cancerous cells. 

As us: s d herein with respect to the exemplified monoclonal anti-human breast cancer antibodies of the 
immunotoxins. the term •functional equivalent* means a monoclonal antibody that: (a) has a breasttumor 
binding rarroe of at toast 025 or has a breast cancer cell line range of greater than or equal to 0.25: (b) 
binds selectively to human breast cancer cells: (c) has a 6 or M isotype: and (d) binds to the same antigen 
or epitope as the exemplified monoclonal antibody, as determined by immunoprecipitation or crossblockmg 

and sanowi-h immunoassay. ^ . _ . _. 

As described above, the term "functional equivalent- as used herein includes four criteria. Tne last oi 
these criteria, binding to the same antigen or epitope as an exemplified monoclonal antibody, may be 
demonstrated bv experiments which show crossbtocking of an exemplified monoclonal antibody by the 
functionally equivalent monoclonal antibody. Crossbtocking occurs as a result of an antibody binding to the 
same epitope on an antigen as that bound by one of the exemplified antibodies, or as a result of an 
antibodv binding to a different epitope which is so closely situated on the same antigen that binding of an 
entjbodv to one epitope blocks the binding of an antibody to the second epitope. Crossbtocking thus rs one 
of the criteria by which one can determine that a functionally equivalent monoclonal, antibody binds to the 
same antigen or epitope as an exemplified monoclonal antibody. 
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anomer memcc !-» oeterm.rvn- wnemer an antipoov oi me mv 



, ... ca-^.^n-.i^en c-' oo-tcot sr. mese assays, a Its: monoclonal anucody « 4 oouno :o a 
r^^'^r,-" ■ • j^a-c ^' i ^:'C!'t'e date *ei: A«:e- treatment "J prevent nonspecific undmg. a 
^'^-•-'4^^ accec :Vme'pcunc annbocv Suosecuen:iy. a *ccono antiootw. nav-ng a 

. :;^."J. a ^ ."^. c .*^rVr.a^: 6 o :-crno:en:: enzyme :s added :? me second antibody D.nos to the 
' r;.V.T n««.- e - -if:'fv "rvj!!:oie cco.es oi me same epitope on :ne same antigen are 

C ~T z .'^y r^cVuicv fa-is -c D.nc. e:me- me same eo::co* soec.fic.ty or afferent out orox.mat 
'e^-.^... ; r.-:'aiec" T-.e resets oi com me crossbtccW:-?. ar.o sanow.ci assay are iurmer 
^ s p.ec ova "secorc se"«es o 4 'ests sue- as immune sfeccnatron or western dotting to characterize the 
l.-. |f ,- u . a / w6 .~ni!*i o* me exigents) course oy ootn ar.ttdooes. 

" w Anera- Tye Curture Collection iATCC). Roc-viMe. MO USA nas a woe vaneiy of cell i.nes on 
..., ne .; ^. n — -oc-e monoclonal antitodies to target tumors. For example, eel' lines producing mon- 
r^Va.' ant.oWec :o rvjman r.on-smal! cell lung cancer induce 703D< (deposited as ATCC No. HB8310). 
Lc S -v 0 Cucn~ m-W^na! ant:ood:es to numar melanoma cells .nciude 704A1 tocpostted as ATCC 
- w-.' H3S302/ce!:'.nes producing monoclonal anfcood.es ;c small ceil carcinoma include the cell I.nes 
-I^ s ..o- £ c ATCC HB3462 and ATCC H38711 . Cel." lines producing antibodies to pancreatic carcinoma of 
"Ig.'or^n t-ilC- me -.ywtfoma ceoosMed as ATCC HSeSO*. A ceil 'me prooucng antibodies which 
r~* C -V an o^j^Jc -o S ^p:' on adenocarcinomas of me stomach. co:on. and pancreas, and to esophagus. 
--a-V.C Jvanan :Jmcs. *nowr : as CSLEXt. is deoes-eo as ATCC HSB58C 

Co-.juaat« c! me a-.v.oodv and evictowe moiety may be made using a variety oi afunctional protein 
mod:Jyno" reagents Examples of such reagents include N-succ.nimiOyl-3-(2-cyridyldithio) propionate 
jS»DP» : mino:nio!a^e MT). ^functional derivatives of imidoesters such as dimethy! adip«mida:e • HCI. active 
Lcto^c cy-h as cisuccnrmidvl suberate. aldehydes such as glutaraldehyde. b.s-az.oo compounds such as 
d7 i^Jidooenzov!) hexanediamme. b:s-dia2oniurr. derivatives such as ois-w^taonium-oenzoyl)- 
25 emyJenediamine. ditsocyar.ates such as to!yl8ne-2.6^iisocyanate. and bis-active fluorine compounds such 
as 1 .5-difluoro-2.4-dinrtrobenzene. 

Tf>o method of m.s invention involves administering to a warm-blooded mammalian host, including a 
mouse' ra;. raoDit. primate, pio or human host, preferably a human patient, a pharmacologically effective 
amount of IL-2 and one or more monoclonal antibody<ies> and-or immunotoxins that selectively bind to 
30 ^uma- tumor cells. The t'u-2 and monoclonal amibody(ies) and/or immunotoxin(s) may be combined in vitro 
before administration if neither is adversely affected chemically and both remain efficacious. Preferably. 
howev~ thev are separately administered to the patient, in either order o. simultaneously. An example is 
the protocol set forth in Examples l and 2 hereof, wherein the IL-2 and immunotoxin are administered 
separately. 

25 The admtnistrationts) may take place by any suitable technique, including parenteral administration. 
Examples of parenteral administration include intravenous, intraarterial, intramuscular, subcutaneous, and 
jr.raDcrHonea:, with intravenous, intramuscular and imraperitoneal administration being preferred. 

As an example. the patrerrfhost may be treated locally (as by peritumor or intramuscular injec*io«) or 
systemically with a preparation having IL-2 activity until the capillaries begin to leak large proteins (about 6 

K davs). Then the immunotoxin may be administered with or without the IL-2 tor the prescribed duration of 
treatment. Alternatively, immunotoxin can be administered from day 1 of treatment. Local treatment with IL- 
2 to promote immunotoxin action may be followed with systemic (e.g.. intraperitoneal or intravenous bolus) 
administration of IL-2 and immunotoxin. 

The dose and dosage regimen will depend on wnether the IL-2 and amibodytiea) and/or immunotoxin- 

--s {s> are being administered separately or as a mixture, the type of arrtibodyOes) and/or rmmunotoxtn(s) and 
cancer, the patienVhost and the patient's history. The amount must be effective to achieve some tumor 
reduction or augmentation of LAK activity. The doses may be single doses or multiple doses. H multiple 
doses are employed, as preferred, the frequency of administration will depend, for example, on the type of 
component cancer, dosage amounts, host. etc. For some types of cancers, daily administration may be 

so effective, whereas for other types of cancer, administration every other day or every third day may be 
effective, but daily administration ineffective. The practitioner will be able to ascertain from clinical trials 
which route of administration and frequency of administration are most effective in humans in any particular 
case. 
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T .. r ? „ G ..v „ n ,cr. aooean to aa «a enect.ve herein * one wn.ct. results - regress.on ,n sue 

.. . 0 ;^:- disappearance o. .on-reaooea.ance of :ne tumor, and ,$ not to*.c o. ,s acdcotabiy 

J ; sudh c=nd...ons as fever, cn.i.s and genera. maia.se are dons-dered acceotab*. 

C *;2 "J'l'Ii w .i oeo»no nn many factors, 'or example, tr.e tyoe c< host and tyr~ can:o.. 

:;v;.^^^ —en. :ne :yPe o, ^ ^ 

« ~m anc t y3 e =< «. *«. ^ fever. dh„,s ano genera. 

r;i;-i e - a *;.«; 0 4ie «««v * •» mey or terwrw *• °< **v wei ^' 

.'."-I'-VJ ,- e ." £ ' C ena.n ~>r:oo ot t:me The reversible !tu:d reteraon .n the body resuit.ng Irom I1.-2 
r ° ' V '••--''<•'-•-'-<»- cv i ~*e ei a' J. Immunol . 135.2665 (1925. « ocdy we.gm ga.n .s the cr.ter.on 
^^v'lvoida'i-'-" Vgaw of iram :0 to 2C T . oy weight «,« o- tolerated. w.:r, g-eate- than 20% ga.n be.ng 

:= T •'"a-e-taoie tox.citv. i' the host :s .mmunococipetent. and .1 the route cl adm.nistrat.on ,s pre- 
v - 2 ^atme^t and ; concent' acm,n,strat.on ot IL-2 da..y 'or ,4 days beg.nn.ng at day i 
- rfAodvM'i everv Cher mv 0' every third day beg.nn.ng a: day 1. the dosage level tor each 
^ ^ Produced lt-2 and an am.-brees, cancer rnonojona. antibody . 

: e<e ^.,. ° .. ,.,75 r •.C-7.S x to"- unrts «U) IL-2 per kg of host we.gh: (where 3000 un.ts n 1 ug>. 
C'^^^olefatec dose stuo-es. and iron, about 25 to 50 mg kg ot nor. weight of ant.body 

.:.;.. 0 . -ce-a*. t0 x.c=:v and .! there .s oretreatmen: witn reccmo.r.ant. microbial produced IL-2 
£r . ;.'.;;..: rre .n: aCm.nisirat.on' daHv <or U days of the IL-2 and for ? days of .mmunotox.n beginning at 
-«v V ooswreatment. the dosage level of each adm.nistration of .mmunotox.n made with the am.-oreast 
-an-, a.n-.ibody .s 25 <o 500 ug-kg ct host weigh: of immunotoxin. The IL-2 level is that g.ven above. II he 
;=s"s tmmunlcomoromrsed (i.e. nude m.ce. which have a genetic deficency). the max.mum tolerated 

CW bTi°!Sd embodiment the IL-2 .s given at the maxanum tolerated dose .daily lor one week 
ioltowed by giving one-half the max.mum tolerated dose ol IL-2 with concomitant admm.strat.on of the 
maximum tolerated dose of antibody or immunotoxin. „ rh ^ 

Fc oarenteral administration the iL-2 and antibodyfies) andcr .mmunotox.nts) w.ll generally each be 
formulated in a unit dosage injectable form (solution, suspension, emuls.on). preferably in a P"^ceut.- 
-allv acceptable carrier medium that is inherently non-toxic and non-therapeutic. Examples ol such veh.cles 
"nclud- valine Ringer's solution, dextrose solution, mannitol, and normal serum albom.n. Non-aqueous 
vehicles "such as fixed oils and ethyl oleate may also be used. The carrier medium may contain minor 
amounts of additives such as substances that enhance isotonicity. solubility, and/or ChemK^aJ shirty . e^g 
buffers detergents, and preservaives. The IL-2 and antibody(ies) and/or .mmunotoxmfs) w.ll typ.cally each 
be 'o-mulated in such carriers at a concentration of about O.lmgrml to lOOmg/ml. preferably 0.2 to Img-ml 

Aitematrvely. the IL-2 and antibody(ies) and/or immunotoxin(s) may be made into a stenie. stab e 
•voohilized formulation in which the purified IL-2 and antibodyfies) and** «nmunoyoxin(s) are admixed wrth 
a wa^-soluble carrier S^h as mannitol. ^ich. ! pr^^ : fnd.«l^ 500 ug of a « 
sodium dedecyl sulfate per mg of IL-2 or 0.01-0.05% m- typical fomiulaiions to ^**22n 
recombinant IL-2 in water, if the antibody/.mmunotoxin is gsa active at auch concentrations. The fornurtahon 
is suitable for reconsttution in aqueous injections lor parenteral, administration and it is stable and weii- 
toierated in the mammalian ho«. particularly in human patients. The IL-2 formulation method .s more 
comotetelv described in US. Patent No. i.6W2T7 issued August 5. 1986. 

* an attemauve IL-2 formulation of PCT Publication No. WO87.O0056. published January 15. 1887. the 
IL-2 may be solubifized. not by a detergent but by reacting the IL-2 with an activated polymer selected 
from polyethylene glycol homopolymers and polyoxyethylated pofyols. said polymer having a molecular 
weiofn of from 300 to 100.000 daltons. oreferably 350 to 40.000 dattons. The polymer is activated terminal 
groups reactive with both the tree amino or thiol groups of the IL-2 and the hydroxyl group of the polymer. 
Examoles ol such coupling agents include hydroxynrtrobenzene sutfonic ester, cyanunc acid Chlonde. and 
N-hydroxysuccinimide. This modrfication eliminates the necessity of adding detergents to solubiliae the IL-2 
at physiological pH. The IL-2 is then formulated directly with the water-soluble earner and butler as 
described above, and the formulation may be lyophilUed and the lyophiliaed mixture reconstituted as 

described above. _ ^ 

As mentioned above, it is preferred not to admix the components, but rather to administer them 
separately, if the formulation contains two or more of the components, the relative amounts of each may 
vary within the ranges described above depending on ttu efficacy obtained. 
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■ ■ -l 2 -e-i--c uvr. tissue euiiu-es o- cy reco-md-nam iecw«ooes. and from 

^ZZZ^ZZ?^ « >" ma *- ■* a " numan p,e,e,awv me ,L ' 2 ,s 

7n, -occmo-nan: M,2 ^<~»^ C ~^ 3 M9e3 / 5v c * n , no ;he na^uman IL-2 gene and 
s and Devos. Ac** Pesea^. ^3 ^ ,9e3 ' ;> - ^ , n u S Palent No . 

e*»e««5 ■•• - stormed m.croorgan.s^ ,. ma, . so d an 2 mu. ffloMM nas 

, 5 ,, 5S < ..^ - ^f^VJl* rJ, , -ho the me,h,on,ne 

^ars^^ s 5 ^ - ~ ^ m * * «««. 

■s bc m» » *^* „ . 2 . c 2n . J ,. clvC0Jyla ..ec prote.n wn*n « sroduceo by a m.ooorgan.sm wn.cn 

nas oee- t.an-o. a . !<>as: su&steniaily :den:.cal to the ammo aco sequence 

8 " CMe ; L-aT" T'J^Z r^L m » » d.suit.de dond detween ,ne cysteines a, posit.ons 58 

' oVtea- 0- or.er hor.s. as descnbed above Substantial .demi.y of am.no acid sequences 
pro-u-e- .rom yea o > °- ^ ov one cf more ar „,no acd auerai.ons (deletions, add.t.ons. 

means :r.e secuences « ^..I.^- {unctional giSS .rr.ilar,: y oer.veen the synthetic protein and 

TaSt-a- ^ ,«m^^2 ^'einst.tr. sucn process -nclude those descr-bed dy Tan.guch, e« 
~ Tl^'^i S 5 3.0 Devos. Ncar.c Acds Research (1963). 1L:4307.<323: and dy European 
a. Na^e < ,S8o>. 3^-3-5 _ ; u ^ pre1erably , the 1L . 2 IS tne 

mu ein i S N— a.an,ne C the nat.^ , oefcted and the cysteme at 

^Lon -25T^e nate I! -2 ,< replaced dv a ser.ne residue, the des-aia-lL-2 ala^er-2 mutern .n wh,ch 
i - - na.ve ,-2 * reotaced dy an a,an,ne res-due anc ^ = a, 
ccs. C on 125 is replaced by a serine res.due. or 1L-2 wnere.n any comftnaMf. o( up to f.ve of the f.rst «,ve N 

^^JiSSrSSE - ci,.ca. p U ri:y by :he method described and Crned , U.S. 

^ISSiSt^ nv^omas prepared <rom 

r. oarnS &Sh»ton partners are generated by .mmuniaing mice with hve human cancer cells, such as 
ptIS can^ ^ eel's or membrane extracts made therefrom. The mice are inocu.ated intrapemoneaUy w,th 
r^enlc 6 amount 7«. ce.ls or extract and then ^ ^ 

Spleens are colleaed from the immunized mice a few days after the f.nal boost and a cell suspens.on. 
prepared therefrom for use in the fusion. „_-,:-. 

as HydrkJomas are prepared from the sptenocytes and a murine tumor partner using the general somat.c 
ceil hytSLon tecSnique of B. Kohler and C. Mitetein. Nature ( t975) ^S^as ^,ed by M 
D W e* at tn V.tro (1982> 18 37**81. Available murine myeloma lines, such as those from the Saix 
fhi (Si SSi. CemTr. San Diego. Ca.Homia. USA. -V.be^^^-Ba^y. 
the technique invoWes fusing the tumor cete and sptenocytes usmg a fusogen ^^^^Jf^ 

« Atter the fusion the cells are separated from the fusion medium andgrown L"TlSfS 
such as HAT medium, to eliminate unhybndized parent cells. The hybndomas are *^°*j[^J*\"° 
supematants are assayed tor anti-human cancer activity by conventional immunoassay procedures iej 
rad^SLssay. en^me immunoassay, or fluorescence ^^JJ^^XZTZZ^ 
(cancer cells or membrane extract) as antigen. Positive clones are charactered further <°J^ e ™" e 

,s whether they meet the criteria of the antibodies herein, i.e.. whether they se.ec*ve.y btnd to human tumor 

""Hybndomas the: produce such antibodies may be grown in ^ orm vivo. 

The monoclonal antibodies may be isolated from the culture media or body fluids. ^ ^^^ y 
conventional immunogloSulin purification procedures such as ammomum sulfate precip.tat.on. *ei eiec 
so trophoresis. dialysis, chromatography, and ultrafiltration, if desired. 

The preferred monoclonal antibodies (e.g. for the immunotoxins, here-n brnd setect-vely to human 
breast and.'or ovarian cancer cells, and. therefore, such cells are used as immunizing agent .n the above- 

dea T^po^ , 'characteristics of the preferred monoclonal antibodies^, for the ^^°» ns >^ 
ss their immunoglobulin class. (2) their selectivity for human breast andw ovarian cancer cells, ffl (the W 
ol human breast cancer cell lines to whirh they bind, and K> the range of human breast tumor frozen 
sections to which they bind, and (5) their auility to form an active immunotoxin. 



112? 



7 

oontr-i uno 



0 256 714 



, rf a offered antibody "= 9 'or me .mmunotox.m .s determined by 

Tne ie .cc:.v,y aac -j , - 8nd ce i.s and (2, norma. human t.ssues or cens 

:«:.n, « aga.n:t oa*** ; ^ -J = ^ ^ „ ; ao£)roximstely 22 . 0 00 grow.ng 

:, =roas: == • , mmu n,z,ng preast nmo> membra.^ or cell fine, a 

,v„:C T . 6 ;^; c ^ / <lb(001as , C e« fin*, and a feast tumor Irozen secon Clones 

oane- o! seven n»m. ; j"^*^ ^ naJ w ,. h , Re norrna , ™, e na.s. were .denl.lied in m.s Mai 
a* -ear.ee - - a c . ^ ^ ^ ^ The a(3cJitional scfeen , ng 

^^oi^st^ons. ue noma, o-ood =e» types, efeven non-dreast neoo.asm secons. 
'. ^, B «. ^a-.-^f «-<=-.:ons. and fourteen areas: cancer ceil i.nes. 

^ Cfi 'or tne nnnwnouwns. me woros -specii.e-ty- and "norma, t.ssue 

...^•v- •sVnte^nc^ly and are del.r.ed as the sum of the number o« substructures stained . m 
^'Lrt-- ™ 4"er s'eoonc and the number of blood ceH types bound. d.voed by the sum of the 
^ZTJlt^e^C by any of the monociona! an„dod:es -n a., the .issue on wh,ch me 
pni.-wiioc wpp :es:ed and hve Wood ceti tyoes tested. 
S . r-'^or" -a-e- % oef.ned as the number of breast tumor frozen settons ste,ned d,v,ded by 
me £Ti Irozen sect.ons teste,. Tne term breast cancer 'cel. line range" is I as 

^ c< Ltr cance- cel. lines staned d.vided by the number ol breast cancer cell hnes tested. The 
Z^cT^ ^Z^ *>re,n oreferably nave a norma, t.ssue react.vrfy equal to or .ess than 0.09. 
l^TbTe'as! *mc b.'nd=ns range of equal to or greater man 0.25 c a breast cancer cel. Hne bmd.ng range 

Ci ^£Z?7^V™l>«y-«ree deposited hypodomas herein were found to recognize the same 
sroTSJT.^ LibWof tour of me tmrty-three bound to a 240 K da.ton .ntrace.lular anfgen. 
T^ee moret.gh molecular weight mucins ,HMW, and two bound ,o transternn receptors „ 

CTo- o" a i K dafton ant.qen. All ant.gen weights menuoned here-n were de.erm.ned by sod.um 
dooecyl sulfate (SOS) po.yacryiam.de gel e.ectroohoresis under rcduar.g condifions us.ng procedures 

kn °^i n .mmunoto»dns here.n mav be prepared by conjugating a toxin as described above «ueh * ; rit*, _A 
eh*?* one ol S. above^escr.bed ant.bod.es us.ng the coupling agents defined above. The technique lor 
oJparing such imm„notox.ns , desenbed .n EP PuWicafon No. 153.114. publ.sned ^^19K_ 

^e Wing examp.es prov.de a detaifed description ol the preparat.on and charactenzation of 
^eoresen^Jvrmonoc.ona. antibod.es for con^gation as we!, as an immunotoxm lor use wrth .1-2 * 
SSS^r* thts .nvention. These examples are not .mended to ft* me mventionm^y 
examo.es all pans and percentages lor so.ids are g.ven by we.ght-we.ght unless otherw.se .nd.cated. and 
ali parts and percentages for liquids are given by volume/volume unless otherw,se .nd.cated. 



Example I A 



Antibody Characterization 

Fresh post-surgical human breast cancer tissue and a variety ol norma, tissues were usee Itoj prepare 
^mbSane extracs by homogenizafon and discontinuous sucrose gradient centrrfugaUon. Human breast 
c^cTSl Bnes were Z) Irom the Breast Cancer Task Force, fromthe ^n Type^re 
Section (ATCC). and from Dr. Jorgen Fogh at Memonai Sioan Kettering. The cells were mamtamed and 
pSSeS as recommended by the Breast Cancer Task Force, me ATCC. and Dr. Fogh. bmnM *• 
e^ membrane exiran containing 100 ug ol protein (Lowry assay) or ten m.H.on 
were inoculated intraperitoneal^ into five^eek^ld Balb/c mice. The m,ce were boosted .denncally tw.ee at 
monthly intervals. Three days atter the last boost the spleens were removed lor cell lus.on. 



so 



55 



Hvbridoma Methods 



Somatic cel. hybrids were prepared by the method ol Buck. 0. W.. et al supra os-ng me munne 
myeloma Une Sp-2«/Agl4. AC hvbridoma cell lines were cloned by limiting duunon. Half of the tuswns 
employed splenocytes Irom mice immunized wrth breast cancer membrane extracts and hall used 
spienocytes Irom mice immunized with live breast cancer cell fines. Eighty-three thousand four hundred 
twenty-four wells were generated from those lusions. ol which 22.459 exhibited hybndoma growth. 
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Hvor-dona st^nw was ^ WTO a so^- D»ase cnzyr.p.i,r>.ca 

^osofwn: assav <EliSA> w-r. :nc .^wuig Drear, cancer memorane e^act o< an md.reci 
. immunofluorescence assav m^-nctr/, sraas: cancer ce.! !<ne For tne soi.0 onase ^brane 

c tSA -10 ui cf 0 t T»g mi creas: cancer memorane protean wer oiacec .n polyvinyl chloride (PVC) 
^co' ter wrTjis 'tor <2 ncu.-c atVc Tne extract was aspirated a^c we weds were washec wiin pnosohate 
our-ed sanne <PBS> remaining :«« Dov.ne se-um aloumtn rBSA) Tne wells were then mcuoated w.tn 45 ai 
v 2 Vin caution o* nvoncofna suoe-natam Tr.e diluent was medium with 25 mM cl a suffer. 10% cov.ne 

- serum, and 0.: e e sodium ar:ce Af.e- 20 minutes a; -oom temcerature. me wells were again washed and 
in^ubrefl 45 m.nutes a; 37'C w:tn a -.200 dilution of peroxidase conjugated goat anti-mouse igG. The 
dshjeVwas PES. The welis were then washed with ?5S ar.c reacted with 200 u! of 1 .2-a2inoriif3- 
e;hylbenrih«azol.ne suiphomc and? m 0.1 M sodium citrate vuffer pH 4 2 for 30 rmnuias at room 
•emperature. Optical density was measured at -*05 nm F 0 r each experiment a positive control, anti-beta 2 

- m-w^iooubn a* 5 ug-ml. was reacted with normal human k.cney membrane. Th.s gave an ootical density of 
, 0 :"oi rstancard deviation). The Background was 0 r 0 1 co:;ca! der.suy un-ts (O.D.) us.ng medium 
wit-.cut mouse monoclonal ant.oody. Weils that gave a reaction on the breast cancer membrane extract of 
ceater than 0.7 O.D were savec. 

" c or !he , n0trec . .rr.muncfluorescence ceil 'me assay 1 00.000 -rear, cance- celis ot the immunizing ceil 
Ur.e were placed overman*. w,th aoprcpnate media «n each chamoer of a set of e.gh: chambered slides. 
Similarly 109.000 fibroblast cells from cell line CC95 were incubated overnight in chambered slide wells. 
The cells were washed with PBS containing 1% BSA. The wells, both breast cancer and fibroblast, were 
incubated for 30 minutes a; * # C with itiO dilutions of hybridoma supernatant. The ceils were again washed 
and incubated 30 minutes at 4°C with a 1:50 dilution of fluorescein isothiocyanate ,FITC>-conjugated goat 

x F<abfc~anti-rnouse Ig. The cells were washed three t.mes. fixed m 1.5% formaldehyde in PBS for five 
minutes, and the chambers removed and rinsed in PBS. The slides were then mounted in a composition 
containing polyvinyl alcohol, glycerol, buffers and a preservative and examined with a fluorescence 
microscope. Hybridoma wells showing strong fluorescent binding to the breast cancer cells but no 
fluorescent binding to fibroblasts were saved. Five thousand one hundred fifty-six hybridoma we'ls revealed 

30 breast cancer reactivity in the initial screen. 

Supemaants from the 5156 positive wells were then tested in solid phase ELISA with seven normal 
tissue membrane extracts (liver, lung, colon, stomach, kidney, tonsil, and spleen). Any well supernatant 
Giving an EUSA O.D. greater th2n 0.3 was discarded. One thousand one hundred one of the supematants 
were found to be unreactive with the normal tissu extracts. 

35 The 1101 hybridoma suoernatants were tested on frozen sections of human breast carcinoma tissues. 
Six micron sections were attached to sHdes. fixed 10 minutes in acetone at 4*C. dried 10 minutes at room 
temperature, washed with PBS. blocked with horse serum and «ncubated 20 ..".inutes at room temperature 
with 100-200 ul neat hybridoma supernatant The slides were Washed with PBS. and finally incubated 20 
minutes at 37*C with a lt50 dilution of peroxidase conjugated rabbit anti-mouse »g. washed again with PBS. 

*c and finally incubated 7.5 minutes at 37*C with 0.5 mg/ml diaminobenzidine in 0.05 M Tris buffer pH 7.2 
containing 0.01*4 hydrogen peroxide. The slides were stained with hematoxylin, dehydrated and mounted in 
a medium containing 35.9% methyl^butylrnethacrylate copolymer. 7.1% butyl benzyl phthalate. and 0.3% 
2.6-ditertbutyl-p-cresoi. One hundred twenty-four wells yielded breast cancer selective binding and were 
cloned. 



Purification and Class Determination 

Immunoglobulin class and subclass of the monoclonal breast cancer selective antibodies were deter- 
so mined by an immunodot assay essentially the same as that described in McOougal et al.. J. Immunol. Meth. 
63:281-290 (1983). Antibodies were also internally labeled by growing 2*3 x 10* hybridoma celis for four 
hours in me4hiorane~free medium containing 0.2 uCi *S metf-onine. *S-tebeled antibodies were tm- 
munopreciprtated with fixed staphylococcus A cells, or with fixed staphytococus A cePs precoated with 
rabbit anti-mouse immunoglobulin, and the immunoprecipitates were analyzed by SDS-PAGE to determine 
ss antibody light and heavy chain mobility, lack of extra chains, and the ability of each antibody to bind 
staphylococcal protein A. 
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The ar^oc-.es e.oancd m vjvo Mo: « Fi <C57B 6 r BafeCJ m,ce were pnmed w* 0.5 m. 
-,,-an e ,n^cer : :cneany opi anc ah? tO-i< cays .nocuiatec w«th one rn.ii.on .og ohase nybnooma cells .n 
PES Asc« ;IVu-c -a: stores a: -7CC and :r.a*e9 anc fl.i!e.eC mrough a 0 C moon '.iter unit oetore further 

' ,J So-eVc ar.:.%3«s :na: oour.d staohyiococca: srme* A were purified oy atf.n.ty chromatography on 
— e-r A.c4cna:c^aon,c resin .oma.n:ng e.mer agarose, dextran and or acryiam.de w.tn pH step gradient 
e--or irG a-t;oo : - ^ *v- net D«a crown a .ere precipitated oy addition ot ammonium sulfate to 
i;s sarufwcn a: O'C or by cno.-.g :o DEAE Alternatively. igG anybodies w*-e puni.ed by cmomatog- 
- £ ^.-. u c; rc 3 Sepnacrvi S-200 column. *c:ioweo oy DEAE cellulose. 
' 7h . .; e -^... ase * Je" -A-:*soivee :n PBS. daivsed tc 20 mM 7ns prf 7.2 and cnromatographed on a 

• r , 5« rncoiyinn c- o*thviam;noe:nyi ceiMose (DEAE* eiutmg wan a 1.5 liter 0-600 mM NaCl gradient 
v~;«<~ o a f«ow ra;o : mimm. In eacn case, coiumn tractions were monitored by SDS-PAGE and the 
3j:w.mttsov :raci.ons were oooieo. concentrated to 1-3 mgml. d.alysed to PB? -.02% NaN : . and stored 

* an-a-o— w^re ounfted bv cei filtration material on a 2.6 x 40 cm column of Sepnacryi S-300 or 
o:-er"cei fixation or rwn containing" agarose, dextran and or acryiam.de. etufcng with PBS/0.01 % sodium 

arce a: '?:t.- temperature a: a t:ow rate ot 1 mt rr.in. 



Selectivity Determinates 

~o- evaluation of their selectivity fof breast cancer, the ounf.ed antibodies were tested by immunoperox- 
.cas» sect.-n staining on sections ot sixteen normal tissues, and by .mmunofluorescent cell sorting on jve 
blood ceil tvpes. immunooeroxidase staining was performed as above except that known dilutions of 
purified antibodies in PBS in the range of 1-40 ugm\ were used instead of nybridoma supematants. The 
-u:e antibodies were first titrated to find me minimal concentration giving strong immunoperoxidase staining 
on breast cancer sections and then used at the concentration for the normal tissue tests. Penpheral booc 
cells (platelets, ivmohocvtes. red blood cells, granulocytes, and monocytes) were prepared by centnfuga- 
tton using a medium which seoarates monocytes from polymorphonuclear leukocytes. The cells were 
reacted with antibody at the optimal concentration determined above for 30 minutes at 4«C, washed, 
rea-ted with a 1:50 dilution of fluorescein isothiocyanateconjugated goat anti-mouse Ig for 30 minutes at 
4-C washed again, and examined in a cell sorter. The wash buffer and diluents were PBS with 1% gelatin 
and 0 02% sodium azide. The cell sorter was equipped with a 76 micron nozzle and a one watt argon ion 
laser at 488 nm. An 80 mm confocal lens was used on the optical rail assembly for focusing. Other filters 
used were a 515 nm interference filter and a 515 nm absorbance fitter (for scattered laser light) and a 
neutral density 1.5 filtor for forward angle light scatter. Contour plots of log fluorescein fluorescence versus 
forward angle light scatter were used for sarrote analysis. No Wood cell types showed detectable binding. 

The binding behaviors of the preferred antibodies of -the second class herein are reported .n Table I 
below. The following abbreviations are used to denote slructures'-bound by the antibodies: Ac. acini; G. 
glands- T tubules; D. ducts: L. lumen: W. sweat glands: E. epithelium: S. sebaceous glands: Gr. 
granulocytes: Mk. megakaryocytes: M. macroohage: Ly/ lymphocytes: Bl. Basaliayer; Fe. focal epithelium; 
A. alveolar Uning cells: B. Bowman's capsule: Mu. muscle: and I. islets: H. hair follicles: U. glomeruli: and V. 
vesseis/endothelial. 
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Brcas: Cancer Ce«; B.r.p^g P.a^g e Detemmafon 

AnMood.es were i a nwr evaluate* tor range * oreast cancer cell una recogn.t.on by im- 
munofiuorescence assays on .4 areasi cancer cell lines. Table II below reoons me results of these tests tor 
:hc preferred annocoes nerem o> me seconc class. 
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Non-B 'eas: Cancer Smc./tg 2l Monoclonal A.oHbod<es 

Rnally tne amibod.es were tested by ,mmunooero«dase staining on eleven non-breast mal.gnanaes^ 
The results icr the preferred antibod.es herein for me second class are reponed m Table III below. The 
numbers are tne sanne as designated in Table I. 
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rve«- -an— ceil o:n 3 :n 3 range, and oiood ceil s.nd.ng and selectivrty 
7w :umc, WW ^'tV-l-^s accord^ » mo -en,on are <ummar,zed * Table IV. 



TA3LE IV 
KA3 Cind-.dates 



V.A3 

2G3 

9C£ 

32A; 

33F3 

35E10 

il3« 

87H? 

135A10 

•13?: 

120K7 

•43A7 

200F9 

203E2 

219F3 

2*5E7 

254H9 

260F9 

25632 

31735 

369F10 

387H9 

421E3 

451C3 

452E12 

452F2 

4S4A12 

45*011 

45707 

520C9 

650E2 

597B3 

741F8 

75SE3 

78866 



0 
0 

Q 
r> 

n 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 



7-j.t,5<- 

1.00 
0.85 
0.33 
0.19 
0.52 
0.67 
0.95 
0.36 
0.14 
0.57 

r% "J •? 
O. ' 1 

0.52 

0.85 
1.00 

0.52 

0.71 

0.43 

C.81 

C.29 

0.81 

0.38 

0.52 

0.24 

0.29 

0.76 

0.55 

0.25 

0.86 

0.81 

0.16 

0.14 

0.62 



Selectivity 

0.078 

0.063 

0.073 

0.053 

0.070 

0.023 

0.078 

0.036 

C.047 

0.047 

0.070 

0.031 

0.055 

0.036 

0.070 

0.064 

0.C39 

0.070 

0.055 

0.023 

0.086 

0.055 

0.070 

0.O23 

C.000 

0.031 

0.078 

0.039 

0.008 

0.008 

0.070 

0.000 

0.008 

0.016 



so 
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Antibody Affinity and Antigen Density 

Several ol the antibodies which .nay be employed herein were iodinated and tested torbinctos | toMCF- 
7 cSSTsKBra " ZR7530 cells. The antibodies were labeled with *l using chloram«ne T to^aweofic 
IcSH •tSnaTely iotLug. To determine immunological purity 10WW cprn o I*. -MhJ 
£S antibodies in 0.5 m. fetal calf serum was serially absorbed wrth five ahquoaof urget ceteter « 
nZtes at 0-C (generally 4.000.000 cells per aliquot), and the remam.ng rad.oactrvrty « the supernatant 
atter each absorption was determined. 
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know „ concentrat-ons of labeled and unlabeled monoclonal 
For measurements o.ass,c:a:.on constant ^ n c ^ ^ )0( , 5 miny(es ,„ , ce Ahquo.s o« .he 
ant.ood.es we,e .ncuda:ed « W « e u ^ ^ (y & p 

cel!an;,rody m,x were inc.: coon:eC .n a gamma counte^ o e y ^ 

Sc.er,,..c. ano me l-.te.s counted To account Jo. Associa „ 0 n constants 

eo— «g ft. same concents „, - J*^,^ and are reooneo in Table V 

and antigen copy number per urge, are co-jia.eo .ro 
oe!o~. 



TABLE V 

Affinity and Antigen Copy Nunber of MA3s 

n <1 Cell Line 

3700000 ?.lxl0 6 KCF7 



s; 



32A1 

33F3 

35E10 

4184 

37H7 

105A10 
•13F1 

120H7 

140A7 

200F9 

203E2 
21SF3 
24 5c 7 
254H9 
250F9 

.26682 

:317G5 
359F10 
387K9 
421E8 
451C3 
452E12 
452F2 
454A12 
454C11 
45707 
520C9 
650E2 
69783 
741F8 
7S9E3 
788G6 



2300000 
210000 



30000 
80000 
3200000 



400000 

250000 
470000 
390000 

500000 



1.1x10; MCF7 
5.2xl0 6 MCr 7 



5.0x101 



8 



2.7x10, 
1.5x10° 



1.4xl0 8 

6.3X10 6 , 
1.2xl05 
4.8x10' 

8.2xl0 6 



MCF7 
MCF7 
CAMA1 



KCF7 

SK8R3 

KCF7 

Z37530 

SKBR3 



ss 
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Char sc:e";;t:on 2: Ao '-' acn Soeot'City 

. , « 2 nioer -e-.5n.2ec Dy me monoclonal •*.**■*«. .mrr,unoprec.p.ta!.on ol me 
-o, .oen,:fy., S; «c e ^ e / ^ d . ame .er oo.ys.yrene K* <Preos.on 

^bT-« ^ *« «- « ace,ic ac, ° and we,e ,nc r eo ; 

J *« To a Dam. F^w.ng the ac.d treatment, me oai'.s were r.nsed m-ee «s «! 

area "ours .« a 50 ~ w*' 03 - OH anc ;r . aD2tc0 th rce hours .n a 50'C 

«*! rT^STUT^^S ™ -* «~ e " vered wi * 0,Oi , " e,hy " 3 ,; (3 ' 

wate- bam The Mbs «e.e aga.n .e. dlS solved <n o-methyltor- 

STTSSSSS. af^! ~" The Mils «ere « mree t.mes w,m 

water. « '* ^!S^ were Cllu:e3 0.2 mgrm, ,n WW*™) ethane su.lon.c ac.d butler. 
Pun!* mcr.PCton a j^^' e ^ J s were olaceC ,„ in oi„ 0 ua. tubes and covered w,th 

s ss^ssssss ssi - - « ^ t - r^re're^d 

25-r 24 r,o-s Foiiow.no this incuMt.on. the Mils were r,nsed rw.ce «th PBS and were e-ther 
,es.h or were ^^TZZs^e human, breast cancer ce« Unes with ,25- 

: *y :r.e ^.ooeroxu.a„e m.m^ v ,1-1.900 w nQ69> c with 35-S by growth in 35-S 

^"^rr^r,^'^ ll. * -««. T~ — — — - - 

samples were run on an SOS gel wim appropriate standards. 

454C1 . oino * 07H7 z5?pi2 457D71 bound to a 240 K daftons intracellular 

"ST "S^HStSSi S£SiS^S^^ bound to high motecuu.r 
"^TJSZ SS?J?2£S" and 4S4A,2, bound to translerrin receptors in me torn, o. a 

Zfi STJS? •STSSi <S*At2 blocKed bmd.ng o, transternn to ^p^. ^ an, 
£Sng characteristics of the monoclona. antibodies according to me mvfftton are summanzed .n Table V. 
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TABLE Vi 



MA3 


Antigen 


2G3 


HMW Mucin 


9C5 


70 '< 


32A1 




23F3 


66 K 


35E10 


80 K 


513i 


240 K 


37H7 


240 K 


I05A10 


55 K a 


i 13.-1 


40, 60. 100, 200 K 




Very 9i f f use 


120-" 


HMW Mucin 


I-0A7 


Glycol ipid ( pentasaccharide 


2 OOF 9 


HMW Mucin 


203E2 


HMW Mucin 


219F3 




2-5E7 


HMW Mucin 


254H9 




250F9 


55 K 0 


255B2 


55 K b 


317G5 


42 < c 


369F10 


HMW Mucin 


337H9 


40 K. 


421E8 




451C3 


Transferrin receptor 


452E12 


240 K 


452F2 


200 K 


454A12 


Transferrin receptor 


454CU 


200 K 


-57C7 


240 K 


S20C9 


200 K 


55QE2 


42 K c 


59733 


200 K 


759E3 


200 K 


738G5 


HMW Mucin 



^1 



50 



3 = Different epitope than that bound by 260F9 and 26632 

o = Different epitope than that bound by 106A10; both 260F9 

and 26632 appear to bind to same epitope 

r. * ".rcss block each other 



Antibody Isotype 

£S Antibody isotype was determined as follows: A grid of 5-mm squares was lightly drawn in pencil on the 
£S nitrocellulose sheet and i-ml droplets of antiisotype sera (Ltton Bionetics. Kensington. Maryland, rabbit 
antisera to mouse *. x. o. -,2a. «*2b. «*3. and u chains) were applied so that aach row of squares 
received one spot of each heavy and light chain reagent. The sheet was incubated one hour at room 
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k . r n - fld ouicK |v in P8S-BSA. coma.n.ng i% (vvi. and left overnight in PBS- 
tempera-.ure « a most chamber, r.nsed qu*My 0.02% sod.um 

BSA-x-C. ^^^^"Sr^^-d a, 4-C. A series « sma- tudes was 
Klfle 2 a ^ jlture supef(ialaPl 0I supernatant d.Med w„h PBS-BSA. v.iQ d.lu.-ons 

o.eoareu conta.n.ng 3 ml car eilu , e <, as much as 1:200. A mtrocel.ulose strip 

,e.e genertfy successful: anc some supe c Thft were ftnsed , hree ,. me s .n PBS- 

wa5 .ncuoatec -n eacn ;uoe » on, ^ ^^^ fabblt ^oose-horserad-sh peroxidase. 
SSA an* .negated lor one hour at room . empe« u,e - ^ ^ T(($ ^ 

2, s ;t: z r; ; fl T^~ - — d on ,he ami - so,vpe 

IUS LaUy 3-4 nrnoiesi. Tne air-body .sotypes are .ndicateC .r. TaDle 



TAdlE VII 



Isotype of MABs 



MAS 


Isotype 


2G2 


Gl 


9C5 


y 


32A1 


Gi 


33F3 


^* *. 
ol 


25E10 


M 


413* 


Gl 


37H7 


Gl 


106A10 


Gl 


113F1 


G3 


120H7 


H 


140A7 


M 


200F9 


Gl 


203E2 


31 


219F3 


Gl 


245E7 


Gl 


25fiH9 


U 


260F9 


61 


256B2 


Gl 


317G5 


Gl 


369F10 


M 


387H9 


Gl 


421E8 


Gl 


451C3 


Gl 


452E12 


Gl 


452F2 


Gl 


454A12 


Gl 


iSiCll 


G2A 


A57D7 


fil 


520C9 


Gl 


6b0£c 


Gl 


f.9 7 B2 


Gl 


*'«1F8 


Gl 


.'59E3 


Gl 


73866 


Gl 
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S ILv2 

. a .^..... aP , IL . 2 • i; ^ 0 »es .n :r,i example ,s ces-aia-.L^...-.. T-.e am.no ac.C sequence o! lh,s 
,., a ,,' e ;: :,;:;,c" OT ,no'ac.= seuuence 0« natrve numan IL-2 m that «ctt me ,n,,.a. a.an.ne 0! U* 
l-uie "anc tne a. oos.t.on ,25 nas been cnanged >o senne. Samo.es o: E. col; that produce tms 

; .« oeen ce^osL by Ce: JS Corcoran ,n me Amer.can Type <^S^J2LTS 
D-ve Wv.»e. Mfl. USA on Seo.emoer 26. 1983 unoer accession n,mbe< 39.452 anO on March 6. 1984 
■-.-p.' a-esso- -^De> 39.526 unoer me prov.stons of tne Budapest Treaty 

" "'The" L-2 was processed anc purit.ed as described .n tne te* and F.gure i ot copending U.S. Senai Na 
-5 i*2 f** Marc* 21. 1985. the d.sdcsure o< «M* .s incorporated here.n Dy reie.ence. except that the jn 
*;«uif"<Je bond formatrpn was earned out us.ng cupric ddor.de. as described .n U.S. Paten, No 
7^2 7o S rathe, man o-iodosobenzoate. Wh«n the H-2 was recovered from the chromatography - s»p< S M 
J ,;;;., 2e ; 2 no resospended « a neutral aqueous buffer. The pure- « me recomb-nam L-2 arte. .he 
SUwSlr stepts- was at .ear. about 95%. and the IL-2 comamed -ess man about 0.02 ng,m. 
enr ,-.- x . n " at setermmec ov me limulus amebocyte assay. 

J -e purified -.L-2 was formulated at a concentration of 0.3 mc m! w.m 50 mgmi ma.nn.tol. 



Tne .nvaoerronea. mouse tumor mpcel OVCAR 3. a huma.n-ser.ved ovtnan celt hnt *^ ""J"* 
asswns of Hea.tr-, (Dr. Hamilton) tne available from me American Type Cu.ture Collection. Rockv..ie. MO .s 



D. Subcutaneous Xenograft 

Female immunocompetent mice (Charles River Laboratones. Inc. Wilmington. MA, are treated. 5 per 
c:cup. subcutaneously with the OVCAR-3 model. Tumors are measured on days 0. 3. 10. K and 17. 
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E. Results 

n -2 ai-ne one of the breast cancer antibodies 280D1 1. 520C9. cr 454A12 alone (identified in Table X 
belowi. end IL-2 in conjunction with the antibody may be injected intravenously into them.ee en the first 
day after turner implantation (Day l> or on the third day after tumor implantation (Day 3) with the dose and - 
schedule indicated in Table VHI. 
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Sc^edu! e 



Daily for 1- days- 
?3S " begin at Day i post- 

inplant 

. mm , , . ,o.5 Da 11 y for 14 

a'cne w /{ays-begin at Day 1 

z ' i _-/vr Once every 2 or 3 

JtocodoM' ir.-'.bizy 2 ... -J ^ for 14 days- 

230011, cr begi0 at o ay i 0 r 3 
454A12 a* one 

. „ 3 75-7.5 x 10* UAg Daily for 14 days- 

IL-2 ar.d - treoin at Oay 1 

2S0011, bcZZr, or ^ ^ every 2 or 3 

^5^12 " - 3 d ays for 14 days- 
begin at Day 1 or 3 

, - - .2 fcuntf to be between 50 and 100 KU of IL-2 given daily to 

Tne .o-e .m- ---- jV .rr.munocompeten; -nice for U Cays, 

r.ude m.ce lor days anc J 5 ^^^ as PW *ed .n Table V«H is expected to reduce tumor 

confirming sjcn results. 9 , SOOmc of 23QD11 aammistered 

twice caiy to o cays uz\ no e.-e-* ^ MmMnenl mus1 be determined and 

antibody as scoarate intravenous boluses. 
EXAMPLE M 

A. Preparation e* Stein A Chain 

A son** Ln*L -en A wh** quires no ^SnTw^S^nT^ 
cisofcv cytotoxicity was prepared as follows. When me ^^^^^ ££ tioe . so that 
reading Irame with the ONA encoding leader sequence ^^JL^xL^^^ » ****** 
me leader sequence is the N-terminal portion o! a leaeer.nc-.n A darner., .he n_.n A segue 
result in the soluble cytotoxic material. ^ .373 (ATCC Deposit 

Exorossion vectors containing the genes lor the precursor prote.* ^ 7 , sa 6, and 

5 upstream of proxina. ,0. and out o, Irame with the nan A ^^Z^ZT. p'vid^H 
sequence * initiated by an ATG codon. The two codmg sequences mustl be ^ * 
cSSttibte bactenel promoter, which was the phoA promoter already assorted wrth the leade.. Add.1,0. 
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. - ,. ~.-«»r. ct c- a Dosove ■r.-o^iato: sequence wn.ch was tite o osl " ve 

£ , iy . 5 :oouo -^,0, ■ - 3 ; V: - : ^ 2;ow ,„ 0 , o tnonna.eos.s . wmcn are oescnoed 
:e::o-r5u:a-.o- S *c«e«.c. -..v.- e ,o7963 Ties was prov.oeO on bacte-.ai 

' C ' I;:: ".l: ^: » ::ans: C r~. a was* »«ry*« «« was grown under cordons 
«.,«£ Stne ^i"-l c4.n. n.os: ^ cond.t-ons -nereoy tne promoter Placed ,n 

' n ; r :.;^; * - ~ A was tner. .nducec oy o^v.-^g wndiiuns *n,cr. tflec: e*press,on under 

... .? ?:r.::.c;/^:^e: ar.c :*e oroouct:on ^.netf a cocaed tor salient t.me to ertect a 

" " J 7 *, A 3 . c . r .,.n D-ocac: was :r>en -.solated by d.sruDt.ng tne cells and me 

ess.-:" cC " J T' ,J, :7"U^-^7h- .-^r. A oroGuceo was ner. mrwec Dunf.ec using standarc techniques 
^^r^e-V^-^ soluble orotems. However, tne Mncy of tne extraction and 

-1 V-^c% msng penally clarified e*rac: Phenyl seonarose. The so.ub.l.ty of the 
Tf^^ ^ me^tK or ctner associated materials, was shown t>y its 

:n '.e^'VV* -en the su&iecws » cen:ri?uqat.on at high soeed. 

• Cw.u^yS ■- ^ • _ J ;-;j;\^. Ka . , a . cr. 'eCuC-C ^C-no 2 m 0! tresh £- 

A :c:a! d ^ - ^1'.,",.,^,; v ,*--..cr,: *• m: c-f f *3uc*s3 nc:n A was 

-rercsc-cev^c-' r.-z - ^- ^^."^...V - -V^.."- - r «/-- e! * p 1 -: S. r : stfswefl rjy 0.5 mi of 
ax*ec cesaiv-r. :cm - - J:: ; r ' 3 ;;; *s. ^ " S^" m *~ .~ t i- y !«r : - ^as stoned, was 

::;-e:-c- as resale - 



. .... .... ? .,.o, 53S ; rr.oacK.or.a; £ r,bocy Ces-onatei 520CG. J*V 

" '" „"." B .1';."V"..; I--,.*.--.- s-o H3S6S5 cr. .'er-jary * 1985 « the Arr.ericar. .yoe -u .ore 
a=vv*. wa - ; ; _ - s _. : ^ v rPSC . ?4 wi . h 5 .5V3itr,ioo.s-<2-n.trot«n2aic ace!) at room 

rS^iS^^. ^= S-m.w.rvcton. «Ti was a«od :o ove 2.5 IT moiecu.es 

• ^1^% r . osv .^ , : -,cc, w 2S ac*e< tc 0.3, o- of tne rT^me* ar,,oooy. The 2.32 m. 
r-.^A «n «7raec »■=■■■€ wis" ascso » u£ba» r:s cor.iuoaicn reect.cn. The m«ture was .ncu&2.ed 
♦«r-.t«r. 2 erawre (ce , eteaSonl HP'.C column using an eluling 

^cVof at5 M sotsS WBhM. oh 8 0. A total ci 72% recovery ol the ourifieo .mmunocon.ugate was 
ita-neo Iron r.e •coi , :r»-.. 



-«5 



sc 



.. .e in f? oes-aia-!L-^,«. The amino tea sequence o< »is 

,L-2 .m'.n 6 ^i-V^ence .« n.Uve hco,n ,L-2 in that 

^otcuie. enc tne eveteme at ooenion 125 has oeen ehanped to serine. Samples of | eeh ^ u j* 
r.-2 nave oeen aeoositeC t,y Cetus Coooration m tne American Type ^^^J^f^ 
Dr.v«. Roclcviiie. Mo. USA on September 25. 1983 under accession number 39.4S2 and on M«rch 5. is*« 
under accession number 39.626 under the provisions of the Budapest Treety 

The IL-2 was processed and purified as described in the text and F.gure 1 of U.S. Patent *Vf*.377. 
except that the in vrtro disulfide bond formation was carried out ustng cupric chlor.de. as desenbed .n u.s, 
Patent No A.STfTiTran*.- man o-iodosobenzoate. When the IL-2 wes recovered from the chromatography 
step's) it was Ivophiliwd and resuspended in a neutral aqueous buffer. The purity of the recombinant^ 
after the chromatogratfry step(s) was at least about 95% and the IL-2 contained less than about 0S>2 ng/ml 
endotoxin as determinsd oy the Limuius amebocyte assay. 

The purified IL-2 was formulated at a concentration of 0 J mg/ml with SO mgmtl manrotol. 
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Tr-e '.a^e: :ei!c emp;oycc & r : ' 



= 3&c ;ej*e~.p_ csiamaDie from :r.e American T yC n 



£ Suocuianeci-s Tjmor injection 
7 re :«jr:of cei:s a'? r.a'ver.*; 



r Results 

e ^ ".2 wt^. *r»e "nrr»unotoxin may t>e admin- 

,..2 6 :one. me '^^^^^ £ ^ ^ ,_. 0 :a, ; ,,cn .-Day ... w.th me dose and - 

: r»ereci \ntraDe'i!o^9a.:y to ~-.e. r>?~' 2 ° 

sc^sCu?e indicated tn TaDie V!S!. 



Acent; S; 



Dose/ka 



Schedule 



?s r L _ 2 a-one 2,75-7.5 x iO 6 U/Kc Daily for 14 days- 

begin .at Day 1 pcst- 
ir.pl ant 

I^motcxin alone 100 ug/<c Daily for 7 days- 

begin at Day I 

IL-2 3.75-7.5 x 10 6 U/kg Daily for days- 
end begin at Day 1 
Inmunotoxin 100 vg/kg Daily for 7 days- 
- £ begin at Day 1 

Tr.e maximum tolerated dose oi u-r was found to be oetweer. 50 and 100 KU oHL-2 Q-end^ly lo 
- ^..^o w 1* riavs an- 150-200 KU of IL-2 given daily to immunocompetent mice lo. 14 cays, ine 

adm^ed alone for one week dai.y ip or im near the tumor, followed by adrmmstenng °™™J™ 
Smum^erated dose of IL-2 and me maximum tolerated dose of me .mmumnoxm. as septate 
inSa^ous boluses. The dosage and scheduling must be adjusted to obtain efficaoous results. Eac* type 
cTc^cT ano immunotoxin 1 require different dosages and schedules, to be determ,ned by routme 
experimentation. 



SS 



EXAMPLE III 

An immunotoxin (IMT) was constructed as described in Example I. except ™ " jf^S^ 
oclonal antibody designated 260F9. described more fully above <depos.ted as ATCC : No. 
^Soyed instead of 520C9. The resufting immunotoxin was diluted in sal.no and 0.01% mouse serum 

alBU ?ne' IL-2 employed was the same as Example II. The target cells employed were human breast 
carcmotna cells from a cel. line designated M*1 obtained from the National Institutes ol Health. The tumor 
cells were implanted sq into node mice. 
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- c no a- »-i-w« rr.e .mmunotown was acm.-ustered every omer day lor a 
T*e scnedu^g arc *,s.ng -------- 7 0 ug 20g mouse. The il-2 was aom,r,, s ,ered 

™ f ^:^.; n :^^.aV 8 ^S,., C^ end ,00 Bo. s:ane= on day 0 (the 

C a,:v .s: n...« Zo,, ■ «» . . ... ■ • a2C 3ve .-lao 3 .n3 SCheOute: wt,en asmrtwarsd concom- 

ta^tiv T r.e result a r e sno^n :p Tc^-e 'X DOiC^ 



"o-j: 



TA3LB IX 
i5W* Deaths 



;t/< 




OP 



0/5 
1/5 



0/5 
0/5 



Id . J 
9.2 



76 
47 



17 

25 



130 <u;L-2/3.5 IMT 
13 KulL-2/7.0 ye WT 
10C <u!L-2/7.0 yc IKT 

S2I : ne Control 



C. 92 
3.95 
□I 75 
3.35 

1.09 



1/5 
2/5 
2/5 



3.5 



55 
57 
18 



100 



S5 



<s change in bedv weight as measured by the ratio of mean body 
weight (in g) at 14 days after treatment to mean body wetght O" 9) a - 
the start of treatment. 

•••TW -s chance ia tumor volumes as measured by the ratio of mean 
tumor ^oVUe *in *?) at 1* days after treatment to mean tumor volume 
(in nm- 5 ) at the ste^t c<" treatment. 

**~ T/ - ; s the ratio of treated tumor volumes to control tumor 
volumes. (e.g., S7/C = *0 means there was SM tumor growth 
inhibition) 

The resute .noicate mat ma common was aoprox.mete.y addit,ve with 
effecs: toxicities were enhances sKgfsry. «wBon o» the dose.Toute.'scheduie nay alter the e«.cacy and 

^"Sion. anubooy-producng hybridomas listed below were 

Cufture Collection (ATCCi or .nvhro .memationa. Inc. (M) under the terms of ^ ^d^^oaty^n me 
internationa. Recognition of the Deposit of Microorganisms tor me Purposes 0 ^*°« P -^*^™ 
Regulations thereunder (Budapest Treaty). This assures maintenance «*«^^J?J££ 
daTe of depos.t. The hybridomas win be made available by ATCC or IVI under the J""™^ JJJg 
Treaty, and subject to an agreement between the assignee of mis application. Cetus Corpor^and ATCC 
or tW wn-ch assures unacted availability upon issuance of me pertinent U S ^^^^° f ! ^ 
deposited strains is not to be construed as a license to practice the .nventoon m ^raven.^f ^ ng^ 
granted under the authority of any government in accordance with its patent laws. The assignee **«9Wea 
mat if the cel. lines on deposit should die or be lost or destroyed when cultivated under surtabte conditions, 
they will be promptly replaced or. notification with a viable culture of the same cell ine. mnnortnnal 
Each hybridoma designation listed in the left column of Table X- corresponds to the monoclonal 
antibody producing the designated monoclonal antibody. 
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r e ii ..ine Qes'.onation 



TABLE X 

IV] Accession Number 



1V1-10056 

;r,. i vi -10057 

^ 3 '. IV! -10059 

ivi-10050 

i06niv J VI -1005: 

l^H- IV! -10062 

H%1 IV; -10063 

IVl-10065 

*2} t3 iv;-ioo66 

IV! -10057 

-" l ' J I VI -10069 

™: I VI -10070 

^r:t 17! -10072 

fi!:.f :v: -10072 



152E12 



171-10074 
IV1-10075 



59753 
741FS 
25 759F2 



:^2i 2 IV1-10076 
It?'. IV! -10077 

IVS -10073 
IVI-10079 

7 o Rr , I VI -10080 

;™ i vi -10081 

£;„ IVI-10032 
650E2 IVI - 10083 

Line Designation ATCC Deposit Pate ATCC Accession Number 

1/27/84 H3-3483 



Hill 55S- 

55?* l/27/8« «S-8485 

- S % HI 

230011 1/2W H3-84S, 

520C9 1/8/85 

'260F9-1C9 11/7/84 HB-8552 

'This clone is a descendent of 260F9 and was found to ie a better 
antibody producer than 260F9. 
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in summary, the present invention is seen to provide a combination merapy tor ^^v^ST 
of anti-tumor mono***) antibody and/or immunotoxin and IL-2 together that s pharmacologically effective. 



Claims 

55 t . The use of a combination ot IL-2 from a mammalia species and at least one monoclonal antibody 
that binds «electively to human cells and/or at least one immunotoxin that binds selectively to humantumc, 
cells in providing a medication tor the therapeutic or prophylactic treatment of tumor burden .n a warm- 
blooded mammalian host. 
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, ... .v . :« il-2 w a mammal soec.es ard at -east one monoclonal 

-.vo-.-vTJtcs ^c'-,ve:y to rvw tumor ceus ar.c d- a: -east one -r,„nc,o»- ma: o-nds select.ve.y 
~?l.~l-.r'."i-r-, "r"::: s- to "'e fed-r<~..ste:ed separately 

■ ' ' J , *. ..„,/;... sr.- os.cmc.ra: r subcutaneous 3 :w.y.«cst treats oi :uw s-M- 

...,.*. 1. r'^-»"?-.3C---:M>'.3»v e'tecuve amount;, o' <L-2 !'0" a rnar-.oai.ar. soec.es and at 

'.'.'XM' ' w -,' r ., 1 - c .r,.n ~a-Vr.cs scectiveiy - cess cor.ta.n.rt; me turner burden 

Z : o :' M ;;,or. su.'taoe oaremera: c suocutareous 5:o*»y*oc treatment * tumor burden 
--"...•.r.-* e'rr,xtL"e. m onarmacolcc.catiy eSect.ve amounts. =! IL-2 *orr a mammaiiin soec.es and a. 
.„'«•"--.-. i.tr.-.'^i an::o-.ov mat otr.cs selectively :c human tu~>;- ;e:;c. 

'"".^ 8 -o:=:-5 to cta.m 3 where-n me .mmunotorm comcses an an:.oooy ma: seiecvei* 
:; -.^afo^ast "a'ndor ovanan cancer cei.s anc nas a 3 c- M .sotyoe. and wne^n me cancer be.ng 
•ftp-if rreasi ar.c cr ova.'»an ca~cs:. 

e Vc mU.on accorc.nc to *mn 3 or c!e:m a where, me — .cnot^m compose: 
, " . ns rroa3 C ons.stmg of. 250R5. 230OU. 2a5S?. 520CS. :i3Fi. 454C1 .. 2G3.33F8. 

;.:I:-:- :; c ;V£sj« iORAIO 387H9.a2i£S.a 5 ,C2.asaA-2. 650E2.7atFe.759E3.andam.bod.es 
mat"a"-e"'Jnct.onaUy'eqJ.va.ent :c a member o! sa.O group and vmere.n me .mmunotoxm compr.ses a 

'" 5 "% r£ SIoosi?Tc=o:-.r-. S tc ar.y one c< clams 2 to 5 me IL-2 * -uman IL-2 and the 

.._...«... -" ••..- r>e - a -r.a'rnaceutcaiiv accestas'e car.te- meoum 

■' Tr:;_,~' s ; o ;Vcor*nc to am cne o; ciarms 2 to 7 «^ram me S.-2 « mature human :L-2. des-aia- 
;: .e" .,. " aes-ala-IL^,^-.-.'**. IL-2»m • U-2-.o.. H.-2«.e«*«i. des-a.a-lL-2. or oes-ala.lL-2. u ,o.. 

"'V ', .. on - ^"-maLan —r.es and at least one .mmunotoxin mat binds select.vely to cells 
ujryc- n'-cer and.cr at least one monoclor.a! ar.t.oody tnat d-nds selectively to human tumor 
n:.;".," *~ e V 8 — m 0 d fpr was*** v orophyiact.c treatment of tumor burden in a warm-blooded 
-ac.-aha'n host combine acmimstering to said host a 5harrr.acolo9.caMy effective amount ol 
wr. c: said iL-2. immunctox.nlsi and/or antibody(.es) ootional.y with the components of sa.d comb.nat.on 10 
-.=. ?i-r.:n;Sie:e^ separately to the host. 

" ~n i. - 7 and immunotoxin anc'or antibody according to Claim 9 wnerem the .mmunotoxin compr.ses a 

-VJ. -on A cnam corrugated to a monoclonal antibody that binds selectively Jo human breast 

a^Vrarikn cancer ceils and has a G or M ««ype. and wr.erem me tumor burden being treated .s broast 

ar ' C ?t . 0 S a l^mmunotor.^ and*r antibody according to c.a.m 9 or claim 10 wherein the antibody is 
<;?nro or 250F9 and T.e hor. is human. . ^ 

" «. IL-2 and .mmunotoxin ar.dor antibody according to any one of claims 9 to 11 where.r. me 
combination is administered in repeated doses. 

A -jo^s, tht preparation ol a composition suitable for parenteral or subcutaneous adm.mstra 
ton - mammalian hosts lor ^eraoeutic cr prophylactic treatment ol cancer comprising mixing together or 
sa - h use ,,.-2 trcm a mammaiiar. species and at least cne monoclonal antibo-v that txnds 
sWc^-ely » human tumor ce.is and'or at ieast one immunotoxin that binds selettvely to human tumor 
ce>is. 
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